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listing of Claim.; 



J^Z t y P d) A meth ° d f ° r making a c > tDto * ic mutant P r °tein or pool of 
proteins of a cytotoxic wild type protein said mutant protein or pool of proteins havingadifferent 
receptor-binding specificity than the wild type protein, comprising- * 

a binding domain 1 subti^ & ^ ^ hwh * * domain ° r Subu <* «* 

i, ♦ (B) incor P° ratin g nations into DNA encoding the binding domain or subunit 
toxTn; ^ P " tOXi " t0 Pr ° dUCe 3 PlUraHty ° f V3riant f ^ s of the heteromeric ^ 

the ^rornJZt^Z ng * " Cl °™ variant f <™ of 

(D) screening the variant forms of the heteromeric protein toxin of said library 
agamst a population of screening cells which are substantially insensitive to the cytotoxic wild 
type protein by isolating clones or pools of clones producing said variant forms of the 

f^Z° m Z C r tdn tOXin ' treatlng P"*"*™ of said Population of screening cells with variant 
forms of the heteromeric protein toxin produced by the isolated clones or pools of clones and 

nonu S T ^ PTOt ! in ° r ° f Cyt ° tOXic mutant P roteins that inhi Wts or Mb said 
population of screening cells; and 

- . . ^ mak 'ng additional copies of the selected cytotoxic mutant protein or pool 

oi pro Ld n s . 

nf nrJt;- ^1°^ Pf*"^ The method of claim 1, wherein the cells in the population 
ot screening cells are eukaryotic. 

or h^iifrf J** meth0d aS Claimed in Claim l > wherein said librar y comprises bacteria 

01 bacterial supernatants containing said variant protein toxins. 

4. (original) The method as claimed in claim 1, wherein said library comprises yeast or 
yeast supernatants containing said variant protein toxins. comprises yeast or 

or subunit DNaI ^ fT"^ The thod as clai ™ d in «Wni 1, wherein said binding domain 
or subunit DNA is in a plasmid in said microorganism. 

6. (previously presented) The method of claim 1 , wherein said mutation is 
ISSES? Int ° bjnding d ° main ° r SUbUnit by USC ° f 2 —binatorial ca~ e thod 

(A) preparing synthetic mutant oliognucleotides capable of anneali™ ™.h » 
corresponding wild type oligonucleotide from said binding domain oTsubunTt g 

(B) annealing said synthetic oligonucleotide from said bindine domain or 
subumt to an overlapping wild type oligonucleotide to form a double stranded s£uenT 

double stranded^quenTa^d * by ""^ ^ 
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(D) incorporated said cassette into a vector containing a gene for said toxin. 

7. (previously presented) The method as claimed in claim 1 wherein said mutation is 
mcorporated mto said binding domain or subunit by means of a unique ^S^SH^. 

««*.■ f ' ( ? rcviol ! s]y Pj esented ) The method as claimed in claim 1 wherein said heteromeric 
proton torn, xs selected from a group consisting of prokaryotic or eukaryotic proteins o^ 
protein fuston constructs capable of blocking protein synthesis. 



protein Ltttw hT"^ } ^ 38 CMmed in ^ 1 wherein said heteromeric 

proton toxin is selected from a group consistingof Shiga toxin, Shiga-like toxins, ricin 

T2l S T crot i n ;P okewee d antiviral protein, saporin, momordin, modeccin, sarcin 
diphtheria toxin and Pseudomonas aeruginosa exotoxin A. 

<Shiaa J°* (0ri f i" a ° ,? C meth0d 35 C,aimed in daim 9 wherein said heteromeric protein toxin is 
Shiga toxin or Shiga-like toxin 1. K 

1 1 . (previously presented) The method as claimed in claim 10 wherein said mutation is 
incorporated into loop regions at residues 15-19, 30-33 or 58-64. 

i, inm™ ^ CVi ( ° U 1 Sly P resented ) The method as claimed in claim 10 wherein said mutation 
is incorporated into loop regions at residues 15-19 or 30-33. 

nonuJnn P r *f e « ted ) The method as claimed in claim 2 wherein the cells in the 

population of screening cells are tumour cells. 

cancer ^ * IBViou * ,y prescnted) The method * claim 13 wherein the tumour cells are breast 
BR-3 o/cAMiT 0 meth ° d 38 Claimed ^ daim U Wherei0 Said breast Cancer cel1 is SK 



domain^u^ 

l~ti««"aidS^f A meth ° d ° f ki0ing ° r inhibitin * a ce » prising 

wfft ^S^^r? J yt °^ T tant Pr ° tCin ° r pOCl 0f P roteins made * accordant 
w m, the method of claim 1, wherein said target cell expresses a receptor to which the cytotoxic 
mutant protein or pool of proteins specifically binds. cytotoxic 
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18. (previously presented) A method for identifying therapeutic proteins having 
binding specificity for a target eel], comprising: proteins naving 

claimed in claim 1^ ^^^^ **** P-tein or pool of proteins by the method as 

t»r«t .-ii ^ <B) • screenin S said atoxic mutant protein or pool of proteins against said 
target cells and against non-target cells by treating a preparation of target and aZl o 
non-target cells with said cytotoxic mutant protein or pool of protems , and^elLt T^Zltic 
pro em or pool of therapeutic proteins that are effective to inhibit or Ull said target cells aSat 
"geTcdl! 6 31 ****** ° r ^ ^ n ° n - target Cel]s than * inhibi <^ - Sllmg s"d 



19. (canceled) 



claim 28 0 w £! V n° US i y P T"?£ * A ** constructin * diagnostic probes as claimed in 

claim 28 wherein said marker DNA codes for green-fluorescent protein (GFP). 



21-23. (canceled) 



24. (previously presented) A method for treating a condition quiring targeting a 
medicine to a target cell occurring in a host organism comprising selecting a medicamentbv the 
method as claimed in claim 32 and administering to said host organism an mCd,Camentby the 
elective amount of said medicament. 

25. (previously presented) A method for treating a condition requiring tareetins a 

metnT t0 l 3 OCC r ng in 3 h ° St ° r ^ iSm COm P risin g •doc^SSS.Jb, the 
method as claimed ,n claim 33, and administering to said host organism to 

effective amount of said medicament. 

26. (canceled) 

sur,^ mrt e r ( ^ -rdTcSTr,rr n ,ha ' Mnds ,o *• «■ 

(B) preparing a diagnostic probe by labeling the selected cvtotoxir mnfnnt 
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(i) preparing a diagnostic DNA sequence comprising a marker DNA *n,wW 
J detectable marker and a binding domain or subunit DNA se<,u e nceTnc^he bindln, g 
domain or subunit of the selected cytotoxic mutant protein; and 8 8 

(ii) expressing the diagnostic DNA sequence to generate a diagnostic probe. 

29. (previously presented) The method of claim 27, further comprising the steo of 

iSlo^SEi rr 1 protdn or p ° o1 ° f protdns by dissociati - itti 

toxic domain or subunit of the cytotoxic mutant protein. 

™ m - 3 °' (previousl yP resentcd ) A composition comprising a cytotoxic heteromeric protein 
comprising a cytotoxic subunit and a binding subunit, said cytoLic heteromeric protdn DtinT 
derived by mutation of Shiga toxin or a Shiga-like toxin at one or more locations with n the 
binding subumt of the Shiga toxin or Shiga-like toxin, said locations being located intops 

^Si^Z ^ ^ 3 reCept ° r binding Cleft for ^ wherein « « result of 

the mutation the cytotoxic prote.n does not bind to CD77 but does bind with cytotoxic effect to 
one or more other receptors. y 

■« *w 3 k ( f evi ° 1 Usly f esented ) The composition of claim 30, wherein the Shiga-like toxin 
s Mnga-hke toxin 1 and wherein the mutations are located in residues 15-19, 30-33 or 58-64 of 
the binding subunit. 

, t» ro J\ ( h previ0UsIy f * s <f ed ) A method for making a targeted medicament for delivery to 
a target cell having a cell surface marker, said targeted medicament comprising a binding portL 
and a medicament portion comprising the step of: portion 

(A) identifying a binding subunit which binds to the cell surface marker bv a 
process comprising the steps of marcer D y a 

m . ., . . . P selecting a heteromeric protein toxin having a toxic domain or 
subunit and a binding domain or subunit; uumdin or 

011 u, *.u u ( "? inc orporating mutations into DNA encoding the binding domain or 
^ein toxin! ^ * ^ * ° f ^ f °™ 

forms of the heteromef IroJT^ * * P«*«*W variant 

,., (iv) screening the variant forms of the heteromeric protein toxin of satrl 

ihrary against a population of screening cells which express the cell surface and whth 

are substantially insensitive to the cytotoxic wild type protein by isolating clones or pools of 
clones producing said variant forms of the heteromeric protein toxin, treating pr p 2ns of said 

II SCreenm i 8 C f S ^ Variant forms ° f heteromeric protein toxin Seed by the 
isolated clones or pools of clones, and selecting a cytotoxic mutant protein or ^oTrfc^ic 
mutant protems that inhibits or kills said population of screening cefls Td P * 
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viprfH „ « ♦ ■ (V) determini "g the sequence of the binding domain or subunit of the 
selected cytotoxic : mutant protein for use as the binding portion of the targeted medicament and 
' ' combining the binding portion with the medicament portion. 

fhe J 3 ' °T iOUSly P resented > T he method of claim 32, wherein the binding portion and 
mL"? mMA P ° rt T C ° mbined by Prcparin 8 a m ^cament DNA sequence compriZ a 
medicinal DNA encoding a medicinal polypeptide for use as the medicament portion, and a 
hndng domam or subunit DNA sequence encoding the binding portion, further comprising the 
step of expressing the medicament DNA sequence. g 

34. (new) A combinatorial library comprising a plurality of microorganism clones 
expressing a plurality of variant forms of a heteromeric protein toxin, each heteromeric protein 
toxin having a toxic domain or subunit and a binding domain or subunit and each variant form 
differing from other variant forms as a results of mutation in the binding domain or subunit of the 
heteromeric protein toxin. 

35 (new) The combinatorial library of claim 34, wherein said binding domain or 
subunit is derived from the B-subunit template of either Shiga toxin or Shiga-like toxins or 
homologous counterparts from E. coli heat labile enterotoxins, cholera toxin, pertussis toxin or 
the receptor binding domain of ricin. 

36. (new) The combinatorial library of claim 34, wherein the library contains clones 
expressing a number of variant forms of heteromeric protein toxin on the order of 10 6 . 

37. (new) A method for making a nucleic acid sequence, or pool of nucleic acid 
sequences, encoding a cytotoxic mutant protein, or pool of cytotoxic mutant proteins, of a 
cytotoxic wild type protei n said mutant protein or pool of proteins having a different receptor- 
binding specificity than the wild type protein, comprising- P 

a binding domainor suSf* & ^ htvh * * tOXiC ^ ° r SUbunit "* 

nf th. (B) inCOip ° ratin8 mutations ^to DNA encoding the binding domain or subunit 

ofthe heteromeric protem toxin to produce a plurality of variant forms of the heteromeric proton 

the hetero m eric ( SoteinSf ng * ^ 0i ™™&™™ clones P^ng variant forms of 

(D) screening the variant forms of the heteromeric protein toxin of said lihrarv 
ag^nst population of serening cells which a re substantially insensi " ^^1^ 
type protein by isolating clones or pools of clones producing said variant forms of foe 

JST^fS? w nS ' treating P**^ 0 " 8 of said Population of screening cells with 
IZZ \lT * 6 heter0menc P"** 1 to * in P^duced by the isolated clones or pools of clones 
and selecting a cytotoxic mutant protein that inhibits or kills said population of scLn ng cells; ' 
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OM ^ a- ma l kin S additional copies of the nucleic acid sequence or pool of nucleic 
ac^sequence encodmg the selected cytotoxic mutant protein or pool of cytotoxfc mult 

cel,s JLSSc. ^ ° f ^ 37 ' WhCrein " thC ° f 

cells JmmTcell, ^ ^ °' ^ 38 ' " *° CdlS in the ^ U,atio " ° f —ning 
40. (new) The method of claim 39, wherein the tumor cells are breast cancer cells. 

f A 4 « (n ! W) The method of c,aim 37 ' wher ein the binding domain or subunit is derive! 
E°T: of either Shi ^ toxin and Shiga-like toxins, or homologous c^i^ 

KcoU heat lab,le enterotoxins, cholera toxin, pertussis toxin or the receptor binding dSl 7 
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